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Abstract of JP2000353S28 

PROBLEM TO BE SOLVED: To provide an electrode catalyst layer superior in gas diffusibility, electron conductivity, proton 
conductivity, and discharge of water. SOLUTION: This electrode catalyst layer features that a catalyst-polymer complex, 
containing catalyst carrying carbon particles and polymer, is a three dimensional network porous structure. In manufacturing 
method of this electrode catalyst layer, a catalyst-polymer solution composition is produced by wet coagulation method for 
obtaining the electrode catalyst layer having high porosity and superior in gas permeability and drainability. An electrode and a 
film- electrode complex (MEA) using this electrode catalyst layer are inexpensive and superior in a high output characteristic 
because they use the electrode catalyst layer having said characteristics and an inexpensive electrode base material superior in 
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ET) , TKU^ntVy (PP) , TKy^^L^y, 

v>y^ymm<Dmmmmm(Dm\ mm^? 
xhv-s -fti/^y • x^yygm&fc (sbr) , 

-?9V^y 'TWn-YV fls&S&fc (NBR) ^© 

[00 5 8] Sffi&H-©i»ffii*©«tHi< S©fc»t 
i<» »^*^{±^©^l-Cffli^^(-fi, K5> 

«f©«t r tft^X^tt Lfc Wtttfflg^W^ L < . B^I 
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[0059] mmmx 2mz&ttz>i±mmm 

*S4, 000MPa^TT'fcS^t^&*L<, 2, 0 
OOMPa£*T"e*>$0#J:!>#£U<, 1, 0 0 0M 

iS^ttflr life jffSB JZ-^i *ffin LX%m Zfth 

[00 6 0] t3i«^*»t«<D»«^-(DjDXB#^- JO 

ic, ^*»tt»ie5^«J«4:ffifflt 5 - t U\ 
PET, pp. ^Uxfi/y, ^y^f-'Jr^ x 

^fiSft^y^^^nsfHB, sbr, nbr 

*fc, TkftttS^^ftiU-cttPVAi&sft 

S-&*i:tTfflv^!Jl-5^i:«st?*5*s, PVAtt, 
y^fc«©S^t©*:ttfflt5il:i*ff4U\ ^Wfc 20 
£(48 5mo 1 %W±#zKl;:«ttW^v^j6T?#S 

[0061] @^s^^»4m*f4, # y- k 

IL<ii2 0%^T, ±9fftU<tt7%KT-t**»5. 30 
[0 0 6 2] ««^|C:fctt5j«#*4M?<^fr*l4, 
0. l~3 0S*%W«Sa^fc5<7)W*U\ 

o. H»Kli^yK 

mmtx < h 1 1 > 5 rajaa* £ c a 8 i 5 u < t±, 
1-2 oa*%<o«sffl-c*5 0 
[0063] ^5ft«atjjftfi, ^(D^mmmut txm 
^zy&t, zhKimmLxis^zigifttfthZe % 40 
vm&wk u-cf±, • 

[0 0 64] $£»KiS{0&&\ ;-y\?y>mm< 

L<[44. 5mmSA±, $ L < [4 6 mmEH-ti 

t5„ 3mm^iiri4, 3ft£, ^Klly^tt^ffl 
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[0 0 6 5] St, mmmmnm^dt^m 
Kx^xmftmmiaifa^zfrmc, mmm 
$ \±mmmm&(D 5 & £ t < t* s {* 

$ * t < (4 1 2 fftEA± 1 1 § 0 5 ffif*flf -C 
(4, rfoE^0Eft©*fiW*«U<ft5 o 
[0 0 6 6] ^«TOt«fi£©i:Kt4, 

0 mm^TiiWS L < , 1 5 mm£A7# J: U #t L < , 
[0 0 6 7]it /*itMi»i©^tlf4, 

i4, ^*Mnit**tf s^s:® 5 ffewz-rnxmrn 

»JI<0^**lRllCfcSS$L (mm) ^Hf:^!C 
S$L{Cftt5Sf»fe©-f*lA (mm) &ai£U 
A/L#*s*strfc0. 1 jaT-efcSfcwfc^S. 

[0068] -jRic, ««wi4, m*w#nm, » 
xg*m (cipff * ti 5 ^ »?> , it w-t / ■« v-$<»\\ihn 

[0 0 6 9] ±BB©riJj»&, mtSSWi LXffl^SC 
2. 9MPaW-^|/j:EESr2^>KJP^ -t©SJ±^fl¥ 

®Lm<D&m>pm 3 %utx&6mw* u\ 

nX$/P*ifi 3 % ± 19 ttffiJE«¥l^»3S < ft 

o 9 , Ay k y y ^-c«n^tv ^ ^ 5 PnWfe 5 

[0 0 7 0] ff4L<tt2%£*T, SCiW4t<fil 

[0 0 7 1] ft*J, S«?^>*©iJ^[4, ^T©4 5 }c 
Lrfir5„ Sf 1 , 1iffi£tt-SrE@4 6mm©TOc:*y 

fcmnstf «ffiaw«saa 0 2 . 9 m p a 



Omm©iliSA^i¥TSit5o -»$T£ 1 0 0ff of; 
[00 7 2] ^^HI6®|ffffl^K± U 

#>ltfck©^4 "9 0* L<, fMflflOEf* Lfct>©^ 

[00 7 3] J**|»ibXf4, *"!J7^P=h^V 
(PAN) ^/-^$*$ift, tyf 

%mwm, u-3y%mmmte¥tf®m£h6 0 ft 

PAN5SJ**li»?*U\ PANl^l 

S#*t<, iWxfc<i\ -©~t[i, ^»t£#l$ 
1-S«*«)ilSiftft©ftllk:J:5i#*.tin5 8 Jrft£< 

2, 5 0 0 < C^T/4 s ^fSb<, 2, 0 0 0X^4 90* 

U\ 

[00 7 4] #3§^©«tI£M^fflt^ft3^SMi 
$=[4, (urn) mm a (MP a) t, 31 

3B#tt*E (MP a) fc©||Wfc&&iilt£LT^5© 

tf«S3£fi-tt, «Wc<v^»-efc5„ tftfr*>, J** 
«fUc< <ft£„ 

[0 0 7 5] a/ (EXD) ^0. 5 X 1 0~' 
r^X\ $*88i©3l3S&;*, 3MW4J I S R 

7601 mzxmfetz, mmmvmmmm 

ft^ftfi*¥#Ufctia$rffl^5 D WUtto/ (EX 
D) £ 1 . 1 X 1 0" 3 X*fc!3, XV0tL<tia/ (E 
XD) S 2. 4 x l 0" 3 XfcS, 

[00 7 6] ^*)SiMi©3ISiaK»ff*«tt«ffiS^3l 
£©fcft, 0. 7%Elit'fe^«iK, J: 90* 
L<f41. 2%W±Xfc9, SfejcffSt<«l. 8% 
RtXfc5 0 3l3Bffi»r#£H3l3ll&£ (a) 
$ (E) Xi&L/cffiXfcl>„ 

[0 0 7 7] Kf»i©Sri|li«A4fft^ 
£tSfcii>, ^*»««3l3g®£[4 5 0 OMPaW 
-efc30##*L<, 1, 0 0 0MPa£tiT?*5«)iS 
4 9iff£b<, 2, 0 0 0MPaW±tfc5©^Sf)l; 

[0078] «ffi^Kffl^feft5$s&88$©i£@ 

f4, 2 0tfm6<Tt**5©i J <f4Ll\ i*J#*Uvz> 
111 2 //maT, £bi-0;£U^©i±8 nmU~FX'& 

% 0 mtmm^th^mmmm^m^x mu 



,1§rc>E®f4&li)iM5 5^4v\ jSSiS2 0 (im^lisi 
*tt2^iiK©£l!!t©^;WteiSS©J?* t ^ggOcft 

<DMl-<DMftZmm< ft U , LX©ttli 
a%T1-5^5PM 5 4C§„ i**&itff!4&B 

10 *M«I^liX^^[4, S*TOc4oXE 
^*®IK#ioE^»IB<ft!9tr5 

< ft 3 fcfc, &-*Mt©E@i4 2 tf mR-hXfc 5 ©# 

[0079] wsm\m^bhzmffim<om& 
ftmnmm<ofciffifc®fr»> 200^0- m&ra* 

fftK, 5 0/xQ •m£tT* s ±«)ffSt<, 15/zQ 
• mfil"Fi8*£ U\ ^0»©#»M*© 

TO4 J I S R 7 6 0 1 }£ifS DXt? 5 „ fcftfcSS 
20 llJiifltilil^ #tfrfc»im«&ff 

[0 0 8 0] 

ft*T-#ft##fffiK £ 5 §B©g£SiJl* £ © 

JS^ ft* (**JS-lHR/K*]Sf-iS:) ^ 5 o . 3 5 WTs 
0*L<fiO. 2 0»T, ^feiaf*t< 140. 10EA 
TX'fc 5 1 ©!6S 4 V \ SSWiEfe^ 4 o T$*HS«i!K£ 

*®K«iw^«[*5jt t < ft o r 5>m^ mmn ztc$> 

Tf*>5„ 0. 3 5 i^-ft$SI$»^#<5 - 

30 t t < ft ?» , mmu^ t mm* t m+mst m 
. ^?s-tt* ^t4M^#iam^x©fiMa 
[oo8i] **wtcfflv^n5«ffiswi±, 

#1" 5 «*m^^ h t tcSB^iJ * ftX ft 6 ^TLK 

f$j&&0>mwfa\ &svm4, «««)^^ffltx 

40 zmmWSL^t UX, ffig3BH«&3K^ SrffiV^S r t X± 

[0 0 8 2] "X\ 8gSSH«&*i^i:f±, mfpW^\ 
» ffl^fttlc4f)*f^t^t$ti^ MMKM 
®&Z> ^ t (C 4 >9 HgSW: btiX^e>tv6SI&fe^ 

f4, WftmmXtoZhVthS 0-5 0 Offif-CifeS. 
[0 0 8 3] -etLf^^ 

50 ^Mi-6aiKvifp^©^^B*att[c4 (9ffl^$i-L 
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1fi fSffi £ h 6 Hm? ^- Mfc L ft & ft 5 

it) mamtshtcWi^ fmrnm+tf. *&$& io 
[0084] 

mM>bte6ctK£V), mm. mm. mm 

[0 0 8 5] Sfc, £jLflt**'>- M-f4, 
L/^Mgtttt^ *-Ji?^7y^ft 20 

mm*. * 7 Sy* 

£^t3&agmtt^Xfc3ri^r£L<, 5 0£ 
*%W±*s £9ffSK, 7 0 S*%£t±#Hfc0* 1 

[00 8 6] ffi^ *38W©«tt3£tttffl^e»*i5#7L 

5 0 ^lff77;^Bxfky (PTFE) , x 

(FEP) , f^77;^Dxfuy-/^7;Vt 30 
o r/V*/H^=;>x-7/l'*M (P F A) fc£©:7 

So 

[00 8 7] #?LfC»>- MS»«*ffi1|«fiW 

^©l£©»tt©^m 
©$l£, ftM&tiin&frbfiR-ZbZ. PTFE, FE 

p, pfaii MmMm^^*fefjH§«7Ktt^#i 
mmafi^<, pTFEt±, %\-mtmmm^%% 40 

[00 8 8] **tei«#?«>##*f±, f^fi*^ 

*tu io-5oa*%*s»*t<, i«j*Ttb<ni 

5-45 1*%, SWf f L< !120-40 S*%X'fc 

[0089] ^mm%"y~- h<rM%^Rom^t. 

ftfciS. 115 0mm, 2 0 Oram, J?*l.. 5m 
m ommft W=£¥B &*rt 5 # 7 * ^g«©/tffi 

ISOmm, fi^ 2 0 0mm, J!^0. 1 mm00B 50 
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mfffflrojft^ fg(tfcti-tv^ 0 E@ 

ASH, 2#©W8«teK©(p*SI5fc:, « 
E£ftf->-MC0. 9 8MPa©ffjj/$M1W?>J:5 

ic, Sfts. fc^wsfimc-t;, 2$ 

©K««ffi!EPfl^lAO«tosj(ESH5. mffffiroS^ 

(CX, r©3#«mffV (V) «^5„ iffl^Stlfc 
«EV©fi*Sffll^K &SI-J:!9, ffifciR (mQ ■ c 
m ! ) as*«)5>tL5- 

I0 0 9 0]R = VX2. 4X2. 4 X n X 1 0 0 0 

[oo9i] mmn^y- hmmmt, 1 o o 

m'^K'^S- tW9»Sl/< ( 15mfl'cm ! K 
Tl!*>$ £ i U\ Bm<D7 ymtBtt 

mmnm'y-hom^&mi, 1 5 omQ . cm 2 

£tT-e*5ri:^f L<, 7 OmQ ■ cm'WKfc 
5iti«J:*)ff4t<, 3 OmQ • cm'EtTffcSr 

[0092] **w©mffittilgfi, itr»w«ffis#i 

fa (ME A : Membrane Electrode Assembly) ki~£> C 

[0093] mmmnk txi±, mtmnmmKK 
^hfr%mfcnMKxhft\tmam£ftz>h<Dx\tt£ 

[0094] ^©7*n^SM!i, ^Ws-W- 

>i"<>-i!y#m&fat£ k wjKftTk*^ i , 7/^p7^ 

fflv^naffl^at^jtstrasawsns'i^ few 

T'fe S A*. 7;v^ a ^ <0&frbtkf-'£ 
tt, DuPrattfcSiNafian, ^fift^MAciplex, Jiffif-MFle 

[00 9 5] 7°pF y£*Rtt 1 «OjK !J Ttf^DT?* 
<, 2 I«1«jK y ?©*I^7Vy K*" D 2 

m^m 7 4>vj*t£ kx-m 1**.®% khm^^k 



(11) 
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[0096] m-wmGft<oMm*mk lx\x 

RB £ S ft 5 1> w-ctt/i v\ ttlt- sH y t,4 5 

mtitei* *s«ffisw± Kffedc * ft x ^ s f ±, c 
©««ug#$mffi^rs:^n h>jmmi£n<Dwmk 
w ^ x t, fe 6 W4« 

as, roSf^^#^ov^-cfcttifflyifc5^tt«^'ffc^ 10 
fi<z)#tti^ i: xM±^ ft ft 5 ^ t fc © x & 5 0 
[oo9 7] tut, 4&w<owmmM. ttinmmm 
m t mmm t # § mm, * a ^ ttwmm t 
nmmmmmmt^tim-wm^ (me 
a) t4, m*(Dm%it¥%m^fct%^ttfx%6 a 
& t>?i>mm**i&mm-£ t < , £ b mtm 

Wmzti, fc t5 t * * y i?©^ 

ft 7K* W4 1 1 5 <> © # *> 5 ft , # K£ £ ft 5 r t 
Jtc<ffiv^5it^-et5 0 20 
[00 9 8] $ 5>fc, $^rotfi^$;i£ffl^fd» 
*«W>ffl&£Lm W»clS£Sft5ri4<*^e,ft 

[00 9 9] 

sit, xmomm^zm&wm^x, 
&mK'tt^xzb\zmt6 a 
<mmmi> 30 

(1) m-tfv-?mitt(onM 

Aldrich*±§Wafio«^ (WR ; 

P t, ; CabottfcMVulcanXC-72, ; 

5 011%) Srftl*., fi<HtUM|-*"^» 

( 2 ) m- * y 4 v&m® 

fmXfm. (PTFESr4 0S*%^SbjJ|ift1-5) 
fc*Tofc«ffi£tt (IH*-*'^-a-tGP-H 
-0 6 0) fc, luK ( l ) XH® Lfttm-X 9 
«&&&fljLfc„ &ffii£®fc:, rftSrSfl-rtSfSSy^/v 40 
£££ % icftflfe LX, Sffi£# iKSSSHifefc: 4 3« 

(3) m-tfy-riifewofm 

mbntMmiX ^©ft*ilmg/cm\ Nafio 
n^tttSO. 5mg/cm J Xfoo^ 0 ^<7«jf£S 

?L« m it Srlf LX*> 13 , »7L#i±¥$ 0 . 5jjm,S 
?L*(48 0%Xfeo/c 0 Eai*SSEMftjR^KS:*s?t 

IfcBSi: LXDuPontttWNafionl 1 2 Srl^XMEA&ft 50 
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&L1t B ^(DMEA©MS*tt|g^«»l-mj± (I- 

v) $^4^0/^ ■fe^iaffirieou #*ffi#f4 
mo^x, Pi#m»ft (mm«*j±^ovic^5 

f$J&©*iM) (4, 2A/cm ! X*fe?)&fcI^# 

<wami> 

(1) tt£-#y^jfi^©fc*:fcj;tf&0fe 

nitM 1 1 m mm-t; y mmtmm 

(2) MS-^y^^frrofffi 

mM^m^wmmmn. 6M«iimg 

/cm\ Nafion^^mO. 5 m g / c m' X&o tz„ 
H7jfc^@«^W#it^^tXfc^-f, »7L^!4H 

«*ft*^o^ D ^©«)i##mssw^^sswi t 

IS^iliMEA^L, «mm«ifc*5^T I -Vffl^Srtf 
o/c 0 Pfi#m«i4, 0. 8A/cm ! t'feW»ll!C 

<^JfeM2> 

(1) m-xy-rmmwm 

AldrichttSiNafionSljtSrfflV^rWRiSlft&flV^N-^ 
^Vt'ay K> (NMP) Milt r.<7)Nafion-N 
MPjffllt^PVDF, ttjBIEtiW^-jRy (jttSSE ;Pt, 

; CabottfcJSVulcanXC-72, fi^fi^* ; 5 OS 
*%) ^iP^L, ft<^UTtt«E-#»-ettjac*t»l» 

( 2 ) «& - # y ^Mftoiifc 4 twis«a 

^ft«7K^S (PTFEfr4 0S*%££Ufc*H-5) 
-0 6 0) ^, fJK (1) X«Lfc«-7Ky-r|I^ 

t)^M*t/t D ;ift&£# rtjfcic^aft 

i^^tx, «ffiS$t±wa^gife^4 5teii-^y 

O) *ntt-^y-r«^offffi 

#fcft/c^)it4, ^©#filmg/cm\ Nafio 
n©##*0. 2 5mg/cm\ PVDFOWffO. 
2 5mg/cm z Xfcofc 0 roftilfflEJg&S EMtt&f 
«-^y-7^^H«ffl@«^TL«ffi^^ 
W LXfc 9 , ##TL@J4¥^ 0 . 7 w m, ^?L*f4 8 5 

tMEAftl, »mmi-fct^X I -VJBJ^Srftofc. 
-fe;WaS7 0°C, ^XJ±^0. IMPaWX, PS^ 
2. 5A/cm 2 Xfol9Mft^StH^tt^* 

Lfc. 

<Jt«W2> 

( i ) jttK- *° y ^ttj&^<7)M& 4 vftm 

2 t Is] C«£->K y 

t fc„ ^ ft zmxmw mi ?Ltt£<, m 
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(2) m-#y-?*&#<ofm 
n btitz'mtto>mmmmt, e^^#t* 1 m g 

/cm\ Nafion0tt#*O. 25mg/cm\ PVD 
FWttttO. 2 5mg/cm ! t'W:„ Z<Df&m 

m®±, 1. 2A/cm 2 r'fci9^1ife^2(at^X;atb 
^#'ttf4^kT*feofc 0 10 

<mtW3> 

(1) tm-xy-?M&vii<Dim 

f-ZHfaJJ Kf (NMP) jgttttfc. r<7)Nafion-N 
MP»PVDF, (M£; P t, 

; CabotttMVulcanXC-72, ; 5 OS 

(2) v®j&to<Dm#£xfmTm® 20 
^*ig*tea (pTFE^4ofi*%-^?f twists) 

-0 6 0) mriE (1) T?«HLfc«K->Ky^jBric 

(3) m-#»-?®$fc<Dm 

ftbft1timm\Z, k#©tt**0. 6mg/cm ! J 

afion©##*0. 2mg/cm\ PVDF<Dtf%& 

0. lmg/cm't'^t, C©«2$;jg&SEMilSl 30 

Hi^MEAftU «m«Jfi£*S^T I -V$»fto 

14, 2A/cm 2 X'fe'9#^cStil^#tt^*tfc: D 
<JfcR«!3> 

(1) ^ill$ft©&frfc4tfi^ 

m\m^Lfr 0 ^izmxmmm o z t , m 40 

(2) W-^y^^«ffffi 

mg/cm\ NafiontfMt^ftO. 2mg/cm\ PV 
DF©#|10, lrag/cm Z r'feo/t D ^©ftfellES 
Sr S E MWmt 5 i , tttt-d* y T*-&#*iH*5filH I 

o it. r. ©j»SStS# $ mti£# * £»l 2 t |b]^^me 

Aft^U «m«J&iC*J^r I-VjWJ&ftffo^ Rg# 
'1^!4, 0. 6 A/cm'r&^IIMJSiCit^Tigm 50 
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^#&f4^&T*fcofc„ 
<§S*W4> 

(1) m-xv-rmfmnmu 

AldrichtfcfiMafion^StC, (ftfift ; 

P U ; Cabottt^VulcanXC-72, 6&fiJ$* ; 

( 2 ) # y -?fi$%©M& 4 mss^ia 

(PTFE&4 0a*%'&§Lj&*St3) 
^tfofcttlSW (E-TEKtfJltf-tf^P*) 

fc, ffifs (i) -t«tfc«-4fy-?ia^ti^M*L 
&$lt, *fs£#_hiifi^@i?£}c j: zm-x y v 

(3) «-/Xy^^(Df?ffi 

#bftf'»Ii4, fi^)#filmg/cra\ Nafio 
n©tt**0. 5mg/cm ! t*fcof;„ ^©friMSrS 

EM^-r^i, «-^y-7^^H^pg«# 

?L*B8 0%Tf*ofc„ ^ttflEBtttmfiaStt&JB^ 
T£tt«l i:H8fcMEAfl:U I -V 

JII£KJ;!3ffofc. irMfi£i48 0U #*JE*fi0. 
2MPafc*5^"C\ IKflSJlEU, 3A/cm 2 t?fo<9t 

<JtWJ4> 

( 1 ) # y 4. era* 
w&m* t m mm-x y -?%&mmw ®m\cmm 

(2) «-/Ky-r^^!Tfffi 

|#btl^*^©mtS«il(4, 6^<D#«* 1 m g 
/cm\ NafionO^iO. 5 m g / c in Xhotc a 

EMmwmimwm^hx&h-fs mimm 

ISllitCMEA^L, W«ftlCfc^X I ~V$J££tT 

R*fls«, i. 5 a/ cm xhr>mmm i \c 

<^Jfe^!)5> 

(1) «iii-jKy-efirit*owK 

AldrichttKNaf ion^ffiSr^ V ^»«Ejt»S:tf V - > 
^;kt°py (NMP) jffltttfc. r(DNafion-N 

MPiscpvDF, mm-, pt, 

; CabotfrJKVulcan3ffi-72, fi^feft* ; 5 OS 
*%) , ^*^IJ tLTT-fr^^^y^ (Sftft^I 

( 2 ) ttjBE- jK y -^ll^^^fc 4 tJISfii 

ffifffi (1) -CMlLfc«E-/^y vffl^^DuPontttM 
Nafionl 1 7\zmtiLfc 0 mi&k^, Zh%7v h> 



(13) 
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(3) «-^y^^»i?fi 

ftfefrfcttflEBfi, B&<Dtt%MO. 8mg/cmJ 
afion(7)^*0. 2mg/cm\ PVDFffl#fi 
0. 2me/cm ! l?fcof: 0 ^OftUKM S E Mft£ 

^MEStt^n ^££18^ ^fc 10 
(PTFESr4 0S*%^St^St5) 

6 0) tfcfl^X, ME A'fkL, j^F^-ft^X I - 

vij^^tro/c 0 -fe;vM^6o°c, xxmjjtmkte^ 

X, m*Mtt, 1. SA/cm'xfcOfcftfcKaW? 

(1) ttjK-#y^«js*»a#*ij:tj«¥aft 

<, uhKmixmtt<Dmmmmm*mLti D 

(2) D4*SE-sK!J-?*^#»3¥ffi 

mg/cm\ NafionCDft**0. 2mg/cm\ PV 
DF<Z>#**0. 2rag/cm Z Xfcofc 0 r««/f 
£SEM«H-f5i:, «-*°y-7^^H^Sfflg 

mmjm&tcm tx& h-r, mummmzmfr 
Amu mmbfcts^x 1 -vmttifoit. m 

nM\X 0. 8A/cm 2 Xfcl9^W5[Cj:t^TStil 30 

m) <Dfflm&&w$fa &m±.\cmu 

m, 3loSI!9«t»f#a: 1. 5%, a/ (E X D) : 

2. 2 X 1 0" 3 Xfeofc D f&f 2 2%, 40 

M*liftl£© § ftfi 3 0 g /V , 0 . 4 tnmt* 

[0100] r ^^iitift^ h tt § mmm f 

(75 2. 9 MP aiP[±B#»i?^-(i0. 0 6 6mm, 2. 9 
MPaA|]ffl$©fcfl?ttO. 4 5g/cm\ 2. 9 MP 
a %m%<OUWP (10. 6 %X& o fc„ 

[oioi] hjc, ;:<o#?LSC»>- hfi, ^s^x 

2 0 0°C, 3 0#©$&S&gttfc o lteS|0->- h 
fc, PTFE7-f^-'^3> (*'])7nypTFE7 
^^3V, fli£Ji*L 50 
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l9ift©->-htt, 12kgf/cm 2 (1. 
2MPa) }CjDffSix** s &3 7 0 , C, 1 0 5?©IM 
SrgW\ $ffl£tifcP 

(2) «-^y^»^»» 

AldrichttJlNafionjSMtK:, ftfeSSCfi^*-^^ (ftWK ; 
P t, ; CabotttMVulcanXC-72, ; 

( 3 ) *° y -?mm<»m$3 1 vmm® 

MIE (1) X«L/t#?LSC»>-F±i^ fflfE 

(2) x«Lfd^-^y^M^^s*tfc D 
x, mfiswiicfi^sfei'is^-^y^^ft: 

(4) tttt-#!l^tt3#®3?ffi 

ftb*lfcftfe$ESfi. 6to#|tlmg/cm', Nafio 
n©Ftf»0. 5mg/cm 2 Xfoofc 0 ^©fe^Ji&S 

?LWffitSr*LX*J»), &i£Km±smo. 5^m,l 

h^SttHEtLXDuPonttfciSNBfionl 1 2fcffi^TME 

(i-v) iJ^i^iOffofco •t^tasiieo'c, 
r±mni±K^x, mmm (»*Mmj±^ov 

l^j:3^©lSt) ii, 2A/cm 2 Xfc'9W^S 
<§SK«7> 

(1) #?L«W>~F<^j& 

1 Zmmt*y K^tl^PAN^*»©^ll 
t«3BHIB»* (PF/^^4, (AO ®k 

d»*«SE0. 0 3 9 g/cm\ ¥&M%3 0 07j£5 
0 0 Mm) EfctXl : 1 t^g^tl, -fhyr>A 
* /M? * •> ^ ^ n - ^ * jgffi ^ lc#flfctf t ft n 

SrKS*1-5BWX, V-bii, 2tfc©-Jittl^4^ 6 

4 9 0N/cm (5 0 kg/cm) X^W^^n, #?L 

[0 10 2] SEte, i©#?Lt»>-hti, SM^X 
2 0 01C, 3 0^©»ffi^^ltf'o h 
(C, PTFEf^^ay (/t?!)7nyPTFEf 

^^x-^ 3 y, ^V^yilttS^tt^) As-^&ftt 

»©'>-Ml 1. 2MPa (lZkef 
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/cm ) HJpjE^ii4*se>3 7 0 , C, io#©$M 

srgit, mm&>~ hmfeztiito mztntp 

(2) ftfeSSE- jK y -^«B^£i|*(Z5OTffli 
AldrichttKNafionjgffiH, (ftt$ ; 

P t, ; CabotttMVulcanXC-72, ; 

5 0fiS%) fi<HttLT«SK-#!»^aj** 
(3) 

MSB ( 1 ) TfftS t^#TL«*«v- h_kfc, KffH 10 

(2) ?^bfctt$-#!J^i^4&&!fcfibfc 0 
OT^ ^ftfca^tlBft^W-SSftKftjftb 

(4) m-xy-vmftom 

&t>tl1tfmM\±. 6#ffl#iilmg/cm\ Nafio 
n«O#**0. 5mg/cm ! r*fcot ^©ftfeitEJBiSrS 
EM®§i?-f3i:, «-^°y-7^^Hft^ e ^ 
TLSt»JtS:^"L-Cj3!9, »#?L@fi¥^0. Sum, S 
WB0%ftot znlMJSttZW&mbzfv 20 

h^Sife«tUrDuPontttKNafionl 1 2£ffl^TME 
ASMftSbfc, wtDMEA©BWMltttg^m^-«J± 
(I-V) ai£|cJ:!)fTofc 0 ■fc/nafl£tt6 0'C, 

<itm\6> 

(1) im-xvvmfjMnmfctsiLVitsik 
mmy-him^uz. ^nzm^mmm^tK 30 

(2) «i«E-7ffy-r*^^i¥fl6 

n bhmm&mmmmmx 1 m g 

/cm\ NafianWWtfSO. 5 m g / c m* T*fc-?/t 0 

r (OftftJf £ S E Mtsa 1 5^ Ml-*" y -7 

mmKMEAfc&u mnmm^s^x i -vmfczn 

ofc 0 &B#m^ft, o. SA/cm'tffcfllSiimte 

it-<xMii\^mm^kxh^tc a 40 

<^JfeW8> 

(1) #fLfi|ty-h©M 
Jt£ 1 2 ramus' h£ft£PAN^»f©£a« 

(Mm% m) m, *»$*so. 14 

g/cm\ 100M2 0 0/2m) S* 

^ p - * ic^tfc* b 1 4x/c„ i ©#tWffl 

V-Mt, 2tt<fl**ft£&4iv S<;jPE$t-lfc„ -t© 50 
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-bit, #?OTmv-f^M$ 

ftfc. a-;K/l-*!t, ^!)77^^ 2 2 0nm, 
170)im, 120/i mfcBIlE&tk 3 \E\ftbtXtz. 0 
[0 10 3] ^(D$jmWy~Vtt, %%tpX 
2 0 0T\ 3 0#©$M£gtt, FEPf^^ 

»i*^*t») «s^g*Lit>t>^ v'-hft, 
^e.»«6^s*i, y-bix m^yy 

~Ht, 14. 7kPa (0. 15kgf/cm Z ) \Z 
2mJE$*i/i#£>3 1 0°C, 3B^©f^g£g[j\ #?L 

(2) «-*°y-?ffi$M« 
Aldrichft^Naf ior«£^ ^T^$ff$£fT^N - J 
f-frVuV K> (NMP) ISiLf:. ^©Nafion-N 
mp»pvdf, ftfeiUBft*-^ P t, 

U-ifsy ; Cabot*fcKVulcanXC-72, fi&ft&S ; 5 Ofi 

»%) StAp^l. g:<^tr«-^y^i^^m^ 

(3) tttt-Jl«!l^JBj*«oa*i3J:tJ«S«@ 

tfita (i) ©#?L«^mv-F-±^ m (2) 

bfdte$-*°y^ffi$fe£M*bfc 0 m 

tatt - 1 *ic^sa t t x , ttsstt ±nsiS;« 

(4) *«|-d?y^*'&#o!¥flS 

#fctlf^Wft, etO#*ilmg/cm\ Nafio 
n©#**0. 2 5mg/cm\ PVDFOftffO. 
2 5mg/cm 2 tfcot CKOftMJEjBfc S EM«0t 

^■UX*J«?, »#?L#ft^0. 7^m, S?L$f±8 5 

tCMEAftU Wi»l^^t I -VS'J^^txof^ 
■fe;Haflf7 0'C, ^^J±^30. lMPafCfcVT, 
m«, 2. 5 A/cm Z Xfc^|xrcS^#tt^* 

<Jt«?f!|7> 

(1) «-^y-7|Jl^©»^J;WW 

(2) «8K-*y^a^#roffffi 
nbfitc'mijAmmmmmx &&<om* 1 m g 

/cm\ Nafion©##J|0. 25mg/cra\ PVD 
F 0 . 2 5 m g / c m 2 Xfo o fc. ^ ©ttlll 

^rSEM^-f^i, «-* f yv^^H*5£IHB 

o fc„ r <08i&J8ttt ttffiSWSrHJSM 2 t ^«(cm E 
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mm\±, 1. 2A/cm 2 T*fe^MJ8{at^-C|;tii 

<IWJ9> 
(1) 

njfewi7 (i) tmm^mv:w/~Ym!$.Lt^ 

(2) «iji-^yvffi^i»oaMJ 

AldrichttlttNafioniSfltSrfflV^TjSiSEBiftSrff^N-^ 
fVH^nJJ h*y (NMP) ^ONafion-N 

mpI*«;pvdf, 1&m#&-#i' (ttflE; Pt, 

#-/K> ; CabotltaiVulcanXC-72, 5 0S 10 

( 3 ) issi - jk y -?m.to<omis «t tmst«@ 

luffl (1) <Z>£?LK**i/- Btiie (2) -C»KL 

/c«-#y^w«*L/i 0 mmtK. 

(4) ^-^y^n^^nffi 20 

fc&ftfcttflEJBH:, 6A©ft**0. 6rag/cm ! ,N 
afion<7>#f *0. 2mg/cm\ PVDF«ftfI 

-rs£, m-t;y vm^m^mmmimm 

£t bTfc 5 , ##?L&tt¥# 0 . 6ijm, $ ?L$fi 8 

o c<©«£»tt*iffiai#£isjfcw 7 1 ® 

flHCMEAfcU »*^{'^^T I -V8l£Srfro 
<l?Jfe#]10> 30 

( 1 ) mm s ( i ) t mtmmw- h &m 

Ltz 0 

(2) mm-^'j^mmi<om 

AldrichttlNafion^iC, ; 
P t, #-tf> ; CabotttSVulcanXC-72, fi^fi^* ; 
2 0SS%) frjp*, KSjfL«-«!)7|§# 

( 3 ) mm- 1° y -?&m<omis i vmm® 

mm (i) »0?L«*«^h^ Mii (2) -cpshl 

fc^-4fy-7ffi^^M*Lfc 0 40 



2000-353528 
28 

(4) m-t^j^^iom 

&feftfctt«E«H\ e#0#fflmg/cra\ Nafio 
EM«*-f-3i, «-^y-7^^Hft7£Pia# 

tilM7i»MEAftU »mftM& I -v 
2MPa|:»^t, 3A/cmX*h*)U 
[0 10 4] 

[5§?u©^] i*« 1 ~ 9 \z&z*m<owmm 
■7 1 ^tfte^-^K y ^i^/a. j£»s 1 mm 

[0105] 10-12 l^5*5SM©«ffiftb«E 

fcJ: •? fft£t 5 - 1 J: 9 < t 

*tt£ftftfcm«ttSiEl SrKJtt 5 r i: # «IflB J: S 0 
[0 10 6] ff#Jgl 3-2 6^fii5**W«5»ffi*i«J: 
0=^-mtI^^ (ME A) tt, ±|E#ttS:=ftS«ffi 

[0107] ^^id, *mw<D®mfc\tkmmmfo6^ 

ttME A£ii/3 bfcfcfc, rS#.fg^ffiX'feS i ^ 5ff 

[0 1 1 hkw 1 Tit^n^'itfiM© s EM^m 



(16) 

[Hi] 
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F^- A (#;%-) 4G069 AA03 AA08 BA08A BA08B 
BA08C BC33A BC33B BC33C 
BC70A BC70B BC70C BC72A 
BC72B BC72C BC74A BC74B 
BC74C BC75A BC75B BC75C 
BE07A BE07B BE07C BE34A 
BE34B BE34C CC32 EA03X 
EA03Y EA07 EB01 EB11 
EC16X EC17X FB23 
4K011 AA12 AA23 AA31 
5H018 AA06 ASOl BBOO BBOl BB03 
BB05 BB08 BB16 DD06 DD08 
EE03 EE06 EE08 EE11 EE19 
HHOO HHOl HH03 HH04 HH05 
HH06 

5H026 AA06 BBOl BB02 BB03 BB04 
CX03 CX05 EE02 EE06 EE11 
EE19 HHOl HH03 IIH04 HH05 
HH06 
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